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Iniectable veterinar y composition for small animals 
This invention relates to the'use of non-steroidal anti-inflaminatory drugs (NSAIDs), 
pa ticularly the formulation of such drugs in solutions suitable for injection, especially for 
us^ in veterinary medicine for the puiposes of treating small animals, such as companion 



animals. 



Background of the Invention 

Non-steroidal anti-inflammatoiy drugs find wide application in the treatment of 
ini lanamatory conditions and the alleviation of pain in veterinar/ and human medicine. Such 
dr^igs are often characterised by the presence of a carboxylic add fimction or derivative 
th< reof Examples of such non-steroidal anti-inflammatories mclude carprofen, ibuprofeh, 
ke oprofen^benoxaprofen. naproxen, sulindac, zomepirac, fenclofenac alcofenac, ibufenac, 
flunixin and indomelliacin. The administration of such compounds paienterally can present 



difficulty of local irritation and induce haemol3rtic side efTects. 



In EP-A-0 280 887, Ferro and Steffen teach the formulation of NSAIDs, by utilising 
lajfs of cholanxc acid and certain lipids to form mixed micelles in aqueous systems. These 
CO npositions have reduced side effects, in comparison with conventional formulations, when 
ad ninistered by mjection to dogs. 

Obiccts of the Inventjon 

It is an object of the present invention to provide novel phamiaceutical preparations 
ofhon-'Steroidal anti^mflammatory drugs suitable for injection. It is a further object of the 
im mention to provide such preparations adapted for the provision of analgesia in small 
mals, especially companion animals. 
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Summarv of the Invention 

It has been surprisingly found that NSAIDs, preferably caiprofcn {6-chIoro-a-methyl- 
ca|bazolB-2-acetic acid) or a salt thereof, most preferably carprofen in the form of its arginine 

lysine salt, can be readily formulated in aqueous systems by the use of certain ' 
phkrmaceutically acceptable synthetic polymer agents to the effect that the problems of local 
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irritancy and haemolysis associated with conventional fonniilatiQns of these drugs ar^ 
avpided or at least greatly reduced. . 

Accordingly, the aforesaid objects are achiev'able by fliis inveation which provides an 
injectable aqueous composition for veterinary nse containing an eflFective amount of a non- 
5 ste roidal aAti-inflammatoiy compound together with a physiologically acceptable oxygenated 




po 



ynicric surfactant. 



An additional technical benefit in comparison with formulations utilising the prior art 
chblamc acid/lipid solubilising method is also achieved by the present invention which offers 
enfianced stability at room temperature. 

Polyoxypropylene/polyox>'ethylene block co-polymers (poloxamers) or derivatives 
thereof are the preferred polymeric agents used for the purposes of the invention as illustrated 
in the following example for a composition containing caiprofen or physiologically 
ac< »plable salts thereof as the active ingredient. Such a solution is especially useful in 
ve erinary medicine for a variety of analgesic* anti-pyretic, and anti-inflammatory purposes 
15 suih as the treatiyient of, musco-skeletal and visceral pain in horses, pre-and post-operative 



pa 



n in cats dogs and of acute inflammation associated with respiratory disease. 



The amount of NSAID that can be accommodated an the injection solutions of d:ie 
pr<iseat invention can vary over wide limits, for example from 0.5 to 30% by weight, 
dejjeading on the reqtdred dose for effective treatment of the subject. The quantity of 
poloxamer can also vary over mde limits, for example 0.5 to 20% by weight, the upper limit 
foif a given fomiulation being determined by viscosity considerations. For practical use the 
so ulion should preferably be capable of being readiJy administered by conventional 
hyjjodennic syringe. 

The present invention provides another means of foraiulating NSAID's in aqueous 
so ution, in a form that is suitable for parenteral administration to animals or humans, 
especially companion animals such as cats and dogs. The compositions of the present 
invetition provide simpler formulations tlian those of EP 0 280 8S7, without the requirement 
foi lipids and chohmic acids. It is a further feature of these simpler formulations that they 
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caji be stored at room temperature, contrasting with the cholanic acid/lipid formulation, 
\vl ich typically requires refrigerated storage (2-8 C). 

I Mode for PerFonnaDce of the Invention 

^ ' ! The invenlion will now be described further by way of illustrative example with 
re^x-ence to the accompanying Figure, which represents data showing the mean levels of 
cafprofen found in the blood plasma of dogs following administration of a formulation of the 
indention. 

! • 
! 

j Example 
I 

i A suitable formulation of caiprofen, in this embodiment pro\dded as its arginine salt, 
caji be made by bringing together, following standard industry procedures, the following 
ingredients to form a mixture which is brought up to injection volume by addition of an 
ap|)ropriate amount of water for injection: 

Carprofen 5.0% w/v 
L- Arginine EP 3. 1 % v//v 
Lutrol F68 (poloxamer 1 88, NF, EP) 5.0% w/v 
Nipagin M (BP, BP, USP/NF) 0.15% w/v (preservaHve) 
Water for injection ad 100% w/v • 
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A comparison was made with tlie prior art formulation (derived from EP 0 280 8S7) 
I uses about 26% by weight, ofcholanic acid and lecithin, in a similar strength caiprofen 
foijmulation. This foixnulation demonstrates bioequivalence to the aforesaid cholanic 
acjd/Iipid formulations but utilises only 5% by weight of the mventive polymeric surfactant 
adpitive. Thus compositions of the present invention can substantially reduce the burden of 
aujciliary ingredients injected into the subject on treatment These formulations have also 
bei;n foiuid to have low side effects, with no injection site reactions such as swelling, 
ba dness, softness, heat, redness or pain being observed during studies involving dogs, 

A further benefit of compositions according to the invention is that of room 
terjiperature stability. A trial lot of the formulation given in die example has been studied 
r a period of eleven months at ambient temperatures without loss of potency being 
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observed. The trial lot was assayed as containing 5.16% catprofen on manufacture. 5.10% 
a4r seven montlTS. and 5:26% after eleven months, these ^parent differences being 
acLunled for by sUght moisture loss. Currently available formulations typically reqiuie 
CO itroUed chilled storage at 2-8 C, Le. refrigeiation, cool room, or duller cabinet storage. 

•| A study was undertaken wifli a ^new to evaluating flie mean levels of caiprofen found 
in ^ogs following the adrainistration of a dose of approximately 4 mg/kg of a composition 
according to die Example in comparison with results obtained by administration of a 
CO runercially available product of comparable strength. 

; The results of the pharmacokinetic study are tabulated below and shown graphically 
in Vigui* 1. The Table compares the mean plasma concentrations of caiprofen found in dogs 
a4r subcutaneous injection of oarprofen at adose of approximately 4mg/kg usmg a 
cofnroercially available formulation, and using the foimulation given in the Example. 
Stilistical analysis of these results confirmed biocquivalence in accordance with European 
OtjidelineB (Volume 8 of EMEA/CVMP/0l6-00/Final). 

i Table 1 
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Figure 1 
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